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" DEVELOPHENT SECTION

¥. C. Moore .
L Y ) .

Compiled bdy: J. A. Comnors Bi-Weekly Ropexrt Ending 5/23/46
A. Plastics ‘ ‘ ’

One thousand graxs of MFP have been proceased for use as Chapman valve
esoaty sud en additicral 500 grams have been precessed for other uses
ir. the Development Secticn. Five pounds of MFF plus 5 pounds of

were pulverized, mivxed, and dried foo: uae in sheetiﬁg material for

the Special Hazards Group

B. "T" Recovery frcm Solutions

1. The following quantitise of carbonats solution have been handled
during this perioed:

Class A 990 gals., Fiitered and precessed
Class B 1265 gals., Filtered and processed
Claass D 550 gals., Filtered and ready for processing

2. The following amounts of oxide (T,0g) have been prepared and are
ready for shipment to X-1301 for flucrination:

Class A 68 1bs. 13 oz.
Class B v 37 ibs. 8 oz.
Clasas D 2f lbs., 3 oz.
Total 108 lbs. 8 oz.

3. Sixty pounds of (m)amao hav: been prepared and are ready for
" mffling. ) .
'h. , m'ao drmms of h‘boratory n:!xtures bhave been processed during this

’ period. The solids in these mixtures were dissolved with HCL

and the resulting soluticm then treated by the regular carbonate
recovery msthod.

S. Approzimately four pounds of X 00, residne resulting from the

evaporation of about i5 gals. ution have been fluorinated.
Labaratory results showed 0.89% "T" left in the residue after
fluorimation.

6. YPifteen to twenty thouaanﬂ. nickel discs with T;0g oxide coatings
have been cleaned during this period, and the Fecovery solutions
are to dbe treated for the reclaiming of "T". -




c. MFI

Five pounds of a high melting MFI wax have been prepared for vwse in
impregnation of carbon seal rings. By the addition of 10 per cent
MFP-10 to MPI, the melting point was raised from 1850F to 35007,

D. Fluorocarbon Processing

1. Cne hundred and twenty £ive pounds of contaminated MFL have besn
recovered during this pericd. Iaboratory anlyelz for imertnasss
value will determine the aecessity of *reatment with FM-33.

2. One thousand six hundred and twenty five pounds of Freon mixture
wvere obtained from Cascede Services and 1390 lbs. of Freon have
been recovered.

E. DIE - Vacuum Pump 01l

Durirg this pericd, 150 zals. of TTE vacuum pump 0il wers recovered.

F. (©-81€ - {-61€ Puase Relationships

An equilibrium still hag been constructed For the study of the phase
relationships of C-816 - C-616 in distillation.

G. Swelling of Rubber by Solvents

After an investigation of the problem of the *"gwelling’ of rubber
“y-various extracting solvents, it was determired that those solvents
vhich have the lemst effsct on Neoprsme rubber are Freon-113, C-T14,
acetcne, butyl alcokol, and isopropyl alcohol. It was suggested to
Process that either Freom-113 or C-714 be used and that the Chemical
Development Unit would recover the used golvent.

H. Dew Point Trace Indicators

1. Thirteen trace indicators were installed in the geal erhaust lines
three mopths age and were allowed to ruvn during this time. mring
this past week, each dew point was measursd similtaneously by
toth the platimm plate methed and the risual indicator, and the
average differsnce bdetween dew points as decormined by the two
methods vas found to be 4.7°F.

2. Dew point trece indicators have aiso ssen instailed in the cell
ambients of cells 1, 3 amd 6 of X-3C3-2 and readings are teing
" checked at regalar iantervals with a platinum plete. apparatus.
. In addition, two other trace indlicetors have been instelled in
. the X-1100 Section, one im the plant air feed line and the other
sn the cell zxblent 24 feed line. S

I. Water Corrosion of Pipes

A laborstory program is now uwdervay o determire the pature and ex-
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tent of corrosicm in watsr lines by wster contaminanta. Twenty
geven samples have alresdy been taken.

Reaction between HF and Op in the Cascade

The apparatus for the determination of the consumption of €-616 by
the poseible reaction between gaseous E? and Op has been conpleted.
Conditioning of the nickel surfaces to a £ilm thickness of 100 A°

is being started immediztely.

Viscosity Plate Seals

1. The results of the Iaily Seal Inspection Program are tebuiated below:
{Reports L4 to L9 irclusive.)

L.

Inepection Data _ Reascns for Removel
Type No. Meltod Heavy Falied Would Seal Re- High Otuer No
of Insp. Solder Wear  Paxrts Not Feed placs- AlT Info.
Seal & Rot Hold High mnent in- Avail.

Corr. Evident Z=Ex- : , leak-
haust age

-4 k1 8 30 3 8 18 o0 3 1 o1
7 & 2 1 1 1 o . o ) 3 )
H-1 3 0 3 0 0 0 0 o 0 3
L-5 2k 3 16 5 0 2 10 0 0 12
.L-6 3 0 2 1 0 ] 0 0 e 3
Totals 75 13 52 10 9 20 10 3 4 29

\

2. Anaiysis of gas forves omn tke stationary plate of a low dressure
' seal ‘shows the desiym produced: -
to be the best possible with respect Lo “elinipation ¢f ohtmoxious
@as loading under the design conmdltiozs. :

3. Analysis of the operation data of the new natural rubber, rein-
forced Beileville gaekots for the X-306 Section shows them to be
patisfoetory to damte.

Valley Iron Puxod

1. The set of amorphus carbon seals impregoated with MPI sontinune +o
perform satisfactor:ly with little chenge in leakx rets during the
last 800 hours. The rupning time to date is: G-Tk - 40 nrs. 4% min.,
€5 per semt 0-616 - 1010 hrs. 6 mivs., total - 1050 hra. 50 mius.
The leak rmte &t pregent is 0,049 etd. ou.f3/min. with s seal Toed
differensizl of 0.5C »ei.
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2. The tests on the labyrinth seal have been completed and the re-
sults are being calculated., A set of six graphite seals have deen

impreguated with MFI and are being mounted in this pump for a
life test.

Fellex "Always Safe” Cold Trap - 500A

The trap was tested on gas mirtures containing up t» 20 per cent C-614.

At these concentrations, it wes found necessary to reduce the flow rates
to less than 1 mol per hr. It was agreed that it would not be necessary
at this time to test the effect of contaminants on trap operation.

The testing of this trap is therefore complete and a.report is being
prepared.

Mist Filter Test

. A test has dbeen conducted to determine how mumch molsture entering the

pump suction is reguired to plug the mist filter. Approximmtely 200
grams of water vere required to attain a pressure drop of 2 pei across

the filter. The filter a2nd pump are now being disaesembled for ex-
amination. ‘

Coolant

The Mechanical Development Unit has been assisting in the start-up of

the 300-C drying plant for the past two weeks. The plant has been in

operation fro 24 hours at this date, and, when s Lk8-hour run is com-
plated, the quality cf the coolant will ‘be determined.

Converiers

1. Three misture plugging tests have been completed on converter E-101
using controlled wet air leaks located at the con-
~vérter inlet, the sdsorber inlet, and at the Flliot Blover suction.
: TOEFQ glugging as calculated on the basis of initial porosity and
expressed as water, was fgm range from

Redistion measure-
ments indicated that most of the TO,F, dust deposited on the barrier

and on the a.dsorber, and tha’c relati vely 1ittle dust passed throogh
the barrfer.

2. The calculations for the procadure fcr the experimental determination
of the effects of temperature and prsssure on permeability are

being made, and construction changes cn conditioning stand B-15-5
have been started.

Corrcaion and Comsumption

Pump parts have been gpecimined and are currently undergoing surface
analysis, however, insuf'ficient analytical data are available at
this time to derive any comnclusions.
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C-616 Comsumption Tests in K-312 Section

The dynamic comsumptiom test on cell 12 of X-312-2 was stopped after.
two weeks of operation due to instrument difficulties encountered on
the special "ssmpling and evacuation" manifold. The total consumption
during the li-day period was 225 grams of ¢-616, vhich correeponds to
an average consumption rate of 16 grams per cell per day. This con-
sumption rate should be regarded with caution. as the tesgt was ~~~inct-
od with the "B" stream temperatures o B ¢
to operation with inlet coolant yalves ciosea. Furthermore, the con-
sumption rate had not leveled off at the end of the two week period.
It is plamned to recharge the cell this week and to continue the
dynaric test.

Iine Recorder

1. ‘The history of the line Rccorder at K-25 has been completed, however,
publication will awvait the preparation of & preface by
r. A. 0. C. Nier.

2. A study was nade at the request of the Seals Unit to determine the
amount of G-T4 inleakmge into each section of the plant and the
average G-Th concentration in each of these sections.

‘Radiation Survey

1. Special alpha surveys were made of experimentally plugged con-
verters in Building K-1kOl.

2. Alpha, beta and gammm measurements were made on an A. C. blower

vhich yms removed from the cascade for corrosion and consumption
atudies.

3. The following 1s a summary of radiation survey checks.

a. Plant, Conditioning and Laboratory Areas: 2T1 bveta-gpmma

5 alpha
. Persomnel and f£ilm badges: 160 beta~gamma
¢c. Carbon traps: 52

Reports Issued

1. "¥Visual Type Gauge for Special Beach-Russ Pumps”, No. 3.37.1,
5/1/46, by I. T. Dudley. .

2. "Low Pressure Performance of the Type W-Pump", No. 3.59.1,
5/8/46, by J. Zasler. :

3. "Experimental Converter Pluggins Tests Progress Report”,
No. 1.5.8, 5/10/46, by J. A. Palermo and S. Visner.
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4. "Flow Data for. K-3l2", 5/13/h6 by B. H. Tollefson.

5. "Proposed Tests cn A. C. ?ump Seal", 5/15/46, by
M. C. Chervemk

6. "Experiment of Valve Seat Leak Rates", 5/20/46, vy
W. J. Angulo.
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PROCESS ANALYSIS SECTION

BIWEEKLY PROGRESS EEPORT EFDING §-24-48

Gs Aa Garrett

I, Separation Porformence Group

Ae Plant Operation Using T.V.A. Power

This study has been imitiated to determine the product purity
and production rate that could be maintainsd if T.Vei. became the only
source of power for K-25 and K-27. Preliminary calculations indicate
that, with K~25 operating at {306 shut down) and K-27 operat=
ing unchanged, the final gteandy state cocncentration would be about 50%
of the present concentration at the sane production rates

B.  Partial Operation of K«25 cnd/or K-27.

Calculations have been started to determine the amount and the
concentration of meterial which can be withdrawn when various sections
of the plant are considered as independent cascades. The first cal=-
culations will be carrisd out using ¥-27 as & separate plant, Follow-
ing this several sections of K-25 will be considered as independent .
plants operating with and without K-27. This study is extensive and
will require a month of calculatioms,. '

Co Partiel 45 Cycle Operation.

Calculations were made to determine the effect on product
purity if each section of the K~25 plent were operated individually at
45 cycles. A tabulation was givem in the report. "Study of Operstion
of K=-25 at 45 Cycles" showing the following steady stete data for re

ducing the frequency from 60 cycles to 45 cycles individually in each
section of the K-25 plant. '

le Decrease in product purity.

2¢ Power reductiom. : ‘
3. Decrease in product purity per KT of power reductiom
4, Relative increase in T inventory

5. Inorease in enriched X inventory.

II. Statistics Gx;oug

A. Plant Performance

l. A method of least-squarss fitting of oascade gradient data:
bas been developed to give more precise evaluations of the con~ .
stants for the method of plotting concemtration curves as &

straight line. This will permit better ewaluation of "average
W's and "average flows” that are determined frcm this methode

e e : >
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2. Direct plotting of the mean fractiomal enriclment per builde
ing versus the building positicn appears to be the best way to
detect buildings deficient in enrictment. The method of calculate
jion and the method of carrecting for different types of barrier
has teen publisked. '

A better methed of computing the precision of individuasl
points for this method is being developed. At presemt, it is not
possible to state the confidence with which the tuilding is judged
déficient,

Be Miscsllaneous

Clinical data on red-blood corpuscle occunt, hemoglobin, white
corpuscle count, and blood pressure are being enalysed for trende

I1I. Engineering Data Group

A. Plart Operating Characteristics

Plant claracteristiocs have been studied at 45 cycles. A came
pilation is being mede of circuit balance-calculated flows, horse«
powers, interstage pressures, inventary, and control valve positions
sovering operation from 45 cycles to 65 cyoles for all sections o
the K-25 plent, : )

Be lmateorial lalance

A survey of the last six months acoountability figures shows that
the monthly less of T has averaged about 500 kg X 1200 Kg, whereas
the monthly belances on X have shown an average gain of 3 kg I 18 kg

The usage of feed consentration as 0,714 mol 7 instead of 0.737%
is primarily respansible for the apparent gain of X.

Cs. Replacamsnt of: Barrier

-A. oalculation was made to determine the effect.of replacing all
the _ barrier in the plant with ‘barrier bubt make
ing no other change in equipment. A product purity three times the-
present purity cculd then be mmintained with substantially no change
in the presext X output (assuming no losses). With no barrier re=

placement and the same assumption of no losses, the X sutput would
decraase about 157, 4

Iv, R_g&rts Isaued

1o Performance of Ccmbined Flents at 907 Product Purity, 2.8e7;
E. S. Johanson, 5/15/469 .

2. Effect om Productiom ¢f Leeks in By-Pass and Inverse Recycle Valves,
243002, Ge Ae Garrett, 5/22/46,
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3, Approximate Mothod of Predicting Unsteady State Dehavior
of Tapersd Cascades, 2.12.2, E. lelkcnian, A Y. Squires,
F. A. Fickens 5/24/46.

4, Relative Building Separation nfficiency Determined by
Fractional Enrichment Curves, 2.1.7, N. Hoerema, 5/24/46.,
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A. A. Apbazislloe

1. Dry Vacuum Pump

Experience with the é"-J-Pump indicates that disc type valves
are superior to flupper valves for high discharge pressures in ré—
ciprocating dry vacuun pumps- liowever, the present 5'=J-valves
are not entirely satisfactory due to fraying of the disc edges. A
new disc valve nas been designed snich shouid elisinabte this diffi-
culty because it has a spring loaded disc :nd consewuently does
not depend on deformation of the valve dise for its operation,

The preliminary design of a new dry vacuum pump has been com-
pleted. This pump incorporates msny of the proven I2atures of the
cther reciprocating vacuum pumps. It is esséntially a2 combination
of the modified #-Fump head, Lhe R4 tump drive and the f-Fump

e
-

roon--seal.

3

2. Recovery of T from Carbon

In recoyering T from carben, two methods are under consideration
for the oxidﬁtibn step:

a. The carbon is oxidized in trays by passing air over each
truy; VThis method has the advantagé of controlled burning znd re-
tention ;f the ash {which contains the T) on the trays. Its chief
disadvantage is its slow reaction rate and the comparatively lurge
size of the equipment.

b. The carbon is suspended in a stream of not zir in a vertical

reaction chamber, i.e. "jiggled. This metiicd has the advantage

13 GONFTPENTE




of high resction raie sna Small equipment. Iis chief disaavantage

is in develcping in efficient system of zchiocoilesiion.

C=8lb==1-615 - 3eparavion

T™e various designs for C-&16--C~-215 Sepziaticn are basad on
reducing C-816 ;eak conzentrztions from 3% to 1%, =« concenir:tién
of 3% C-816 in the cascude is the meximum which cun be toleruied
and still not recuce line recorder sensitivitics in 506 of the Liné
recorder units., The rate of wdthdrawal of C-516 is limited for each
design by the following factors:

a, Capacity of available pumps. *

b, Charncteristics of each process, e.g. maximum vapor velocities
in distillation.

¢, Off =tream hold-up

In all the propose’ methods data are lucking. However, in
esch system the design is being carried as Tar as posrible to
determine any limitations and sc that the daba may be applied as
soon as they become available.

In addition to tne three methods of separating the indicated
minimun boiling point mixture of 80% C-616 20% C~816 iisted in the
pregeding bi-weekly report, four other rethceds are being studied.
These are: ‘

14  Dr. Benedict proposed the addition of a third somponent
such as MFL. +hen third components asre added to azeotropes; 4 vapor-
ligquid equilibrium cruve of entirely different shape may resuitl .
cometimes the new curve has no minimum boiling point. This can onll.y
be determined experimentally. An equilibriua still, to be operated

by the laboratory, has been designed and is under construction.
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V. The availasble literature on thermal di ffusion is being
studied.

V. H. F, Priest proposed a methcd based on that formerly
used in eliminzting C-816 fro:-n process gas scmples for spectormeter
analysis. This involves selective sublimation. Fragmentary data
is available on this method. |

VII. The availaole literature on gas-phase c:ttrifuging is

being studied.
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